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PROBLEM TO BE SOLVED: To provide the filter 
manufacturing device and the ink weight measuring 
method of the filter manufacturing device which can 
manufacture a filter of good quality by measuring the 
weight of ink jetted out of an ink jet head and always 
managing the amount of ink from the ink jet head before 
or after ink drops are jetted out to the filter. 
SOLUTION: This device is equipped with the ink jet head 
20 having a driving element which is driven with an 
applied voltage to jet ink drops out to a substrate 48, a 
weight measuring means 18 which measures the weight 
of the ink drops jetted out of the ink jet head 20, and a 
control means 2000 which varies the voltage applied to 
the driving element of the ink jet head 20 according to 
the weight of the ink drops measured by the weight 
measuring means 18. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The filter manufacturing installation characterized by to have a gravimetry means measure the 
weight of the ink droplet breathed out from the ink-jet head which has the driver element driven with 
applied voltage, and the ink-jet head in the filter manufacturing installation which manufactures a filter by 
reaching the target ink to a substrate in order to breathe out an ink droplet to a substrate, and the control 
means which changes the applied voltage given to the driver element of an ink-jet head based on the weight 
of the ink droplet measured by the gravimetry means. 

[Claim 2] It is the filter manufacturing installation according to claim 1 which controls the rate of strain of a 
driver element by a driver element being a piezo-electric element and a control means changing the 
frequency of pulse-like applied voltage. 

[Claim 3] It is the filter manufacturing installation according to claim 1 which controls the amount of 
distortion of a driver element by a driver element being a piezo-electric element and a control means 
changing the magnitude of pulse-like applied voltage. 

[Claim 4] A gravimetry means is a filter manufacturing installation according to claim 1 to 3 which 
computes the weight of one drop of ink droplet by dividing the weight of two or more of the ink droplets by 
the number of ink droplets in response to two or more ink droplets from an ink jet head. 
[Claim 5] A gravimetry means is green [ which are breathed out from an ink jet head to a substrate in case a 
light filter is manufactured / the red and green ], and a filter manufacturing installation according to claim 4 
which computes weight about one drop of blue ink droplet. 

[Claim 6] It is the ink gravimetry approach in the filter manufacturing installation which is the ink 
gravimetry approach used for the filter manufacturing installation which manufactures a filter by reaching 
the target ink to a substrate, measures the weight of the ink droplet breathed out from the ink-jet head which 
has the driver element driven with applied voltage in order to breathe out an ink droplet to a substrate, and is 
characterized by what a control means changes for the applied voltage which gives the driver element of an 
ink-jet head based on the weight of the ink droplet measured by the gravimetry means. 
[Claim 7] It is the ink gravimetry approach in the filter manufacturing installation according to claim 6 
which controls the rate of strain of a driver element by a driver element being a piezo-electric element and a 
control means changing the frequency of pulse-like applied voltage. 

[Claim 8] It is the ink gravimetry approach in the filter manufacturing installation according to claim 6 
which controls the amount of distortion of a driver element by a driver element being a piezo-electric 
element and a control means changing the magnitude of pulse-like applied voltage. 
[Claim 9] A gravimetry means is the ink gravimetry approach in the filter manufacturing installation 
according to claim 6 to 8 which computes the weight of one drop of ink droplet by dividing the weight of 
two or more of the ink droplets by the number of ink droplets in response to two or more ink droplets from 
an ink jet head. 

[Claim 10] A gravimetry means is the ink gravimetry approach in green [ which are breathed out from an 
ink jet head to a substrate in case a light filter is manufactured / the red and green ], and the filter 
manufacturing installation according to claim 9 which computes weight about one drop of blue ink droplet. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ink gravimetry approach in the filter manufacturing 
installation and filter manufacturing installation for manufacturing filters, such as a light filter applied to 
displays, such as a liquid crystal display. 
[0002] 

[Description of the Prior Art] The activity of a liquid crystal display, especially a color liquid crystal display 
is increasing with development of electronic equipment, for example, a computer, portable information 
machines and equipment, etc. The light filter is used for this kind of liquid crystal display in order to 
colorize a display image. 

[0003] A light filter has a substrate and may form the ink of R (red), G (green), and B (blue) by reaching the 
target by the predetermined pattern to this substrate. The ink jet method is adopted as a method which 
reaches the target ink to such a substrate. 

[0004] If an ink jet method is adopted, the ink of the specified quantity is breathed out and made to reach the 
target from the head of an ink jet to a filter, but this substrate is carried in the X-Y stage as indicated by 
JP,8-271724,A. This X-Y stage moves a substrate in the direction of X, and the direction of Y, and the ink 
from an ink jet head can reach the position of a substrate now. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, when manufacturing such a light filter, it is 
necessary to carry out suitable amount impact and to form the ink of R, G, and B to a substrate. In this case, 
the amount of R, G, and B ink droplet will produce an irregular color in a light filter, if an exact amount is 
not appropriately breathed out according to the condition of an ink droplet. 

[0006] It is breathed out from a nozzle, configuration measurement of the ink droplet which reached the 
light filter is carried out by the image processing, ink concentration is measured by transmissometry, ink 
concentration is measured in JP,9-101410,A by reflection factor measurement, and there is an example 
which is performing flight configuration measurement by the laser light of the ink droplet moreover 
breathed out from the nozzle in it. 

[0007] However, when configuration measurement of such an ink droplet etc. is performed, there is a 
problem that the surrounding structure of an ink jet head becomes complicated. 

[0008] Then, the technical problem of this invention is canceled, before breathing out an ink droplet to a 
filter, the gravimetry of the ink discharge quantity from an ink jet head is carried out in the middle of a 
discharge activity, and the amount of ink from an ink jet head is always managed, and it aims at offering the 
ink gravimetry approach in the filter manufacturing installation and filter manufacturing installation which 
can manufacture a quality filter. 
[0009] 

[Means for Solving the Problem] In this invention, the manufacturing installation of the filter of claim 1 In 
the filter manufacturing installation which manufactures a filter by reaching the target ink to a substrate The 
ink jet head which has the driver element driven with applied voltage in order to breathe out an ink droplet 
to a substrate, A gravimetry means to measure the weight of the ink droplet breathed out from the ink jet 
head, It is the filter manufacturing installation characterized by having the control means which changes the 
applied voltage given to the driver element of an ink jet head based on the weight of the ink droplet 
measured by the gravimetry means. 

[0010] In invention of claim 1 , in case a filter is manufactured by reaching the target ink to a substrate, the 
ink jet head has the driver element driven with applied voltage, in order to breathe out an ink droplet to a 
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substrate. The weight of the ink droplet breathed out from the ink jet head is measured with a gravimetry 
means. 

[001 1] Based on the weight of the ink droplet measured by the gravimetry means, a control means changes 
the applied voltage given to the driver element of an ink jet head. 

[0012] The gravimetry of the ink discharge quantity from an ink jet head can be carried out to the substrate 
of a filter by this before the activity which carries out the regurgitation of the ink, or during a regurgitation 
activity, and the weight of the ink droplet from an ink jet head can be managed. By this, ink discharge is 
stabilized, variation decreases in ink coverage, and, as a result, a filter with sufficient quality with few 
irregular colors can be obtained. 

[0013] At the filter manufacturing installation of invention of claim 2, a driver element is a piezo-electric 
element and a control means controls the rate of strain of a driver element by changing the frequency of 
pulse-like applied voltage. Thereby, a control means can breathe out a proper quantity of an ink droplet, if 
the rate of strain of a driver element are controlled by changing the frequency of pulse-like applied voltage 
based on the weight of an ink droplet. 

[0014] At the filter manufacturing installation of invention of claim 3, a driver element is a piezo-electric 
element and a control means controls the amount of distortion of a driver element by changing the electrical 
potential difference of pulse-like applied voltage. Thereby, a control means can control the amount of 
distortion of a driver element by changing the magnitude of the electrical potential difference of pulse-like 
applied voltage based on the weight of an ink droplet, and can breathe out the proper amount of an ink 
droplet. 

[0015] By invention of claim 4, a gravimetry means computes the weight of one drop of ink droplet by 
dividing the weight of decision and two or more of its ink droplets for two or more ink droplets by the 
number of ink droplets from an ink jet head. Thereby, the weight of one drop of ink droplet can be measured 
to accuracy. 

[0016] In the filter manufacturing installation of invention of claim 5, in case a gravimetry means 
manufactures a light filter, it computes weight about one drop of ink droplet of green [ which are breathed 
out from an ink jet head to a substrate / the red and green ], and blue. Thereby, in case a light filter is 
manufactured, the weight of one drop of ink droplet of red, green, and blue can be computed separately, 
respectively. 

[0017] Next, invention of claim 6 is the ink gravimetry approach used for the filter manufacturing 
installation which manufactures a filter by reaching the target ink to a substrate. The weight of the ink 
droplet breathed out from the ink jet head which has the driver element driven with applied voltage in order 
to breathe out an ink droplet to a substrate is measured. A control means It is the ink gravimetry approach in 
the filter manufacturing installation characterized by what the applied voltage given to the driver element of 
an ink jet head based on the weight of the ink droplet measured by the gravimetry means is changed for. 
[0018] In case a filter is manufactured by reaching the target ink to a substrate in this invention, in order to 
breathe out an ink droplet to a substrate, the weight of the ink droplet breathed out from the ink jet head 
which has the driver element driven with applied voltage is measured, and a control means changes after 
that the applied voltage given to the driver element of an ink jet head based on the weight of the ink droplet 
measured by the gravimetry means. 

[0019] The gravimetry of the ink discharge quantity from an ink jet head can be carried out in the middle of 
a regurgitation activity before the activity which carries out the regurgitation of the ink to the substrate of a 
filter by this, and the weight of the ink droplet from an ink jet head can be managed. By this, ink discharge 
is stabilized, variation decreases in ink coverage, and, as a result, a filter with sufficient quality with few 
irregular colors can be obtained. 

[0020] At the filter manufacturing installation of invention of claim 7, a driver element is a piezo-electric 
element and a control means controls the rate of strain of a driver element by changing the frequency of 
pulse-like applied voltage. Thereby, a control means can breathe out a proper quantity of an ink droplet, if 
the rate of strain of a driver element are controlled by changing the frequency of pulse-like applied voltage 
based on the weight of an ink droplet. 

[0021] At the filter manufacturing installation of invention of claim 8, a driver element is a piezo-electric 
element and a control means controls the amount of distortion of a driver element by changing the electrical 
potential difference of pulse-like applied voltage. Thereby, a control means can control the amount of 
distortion of a driver element by changing the magnitude of the electrical potential difference of pulse-like 
applied voltage based on the weight of an ink droplet, and can breathe out the proper amount of an ink 
droplet. 
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[0022] By invention of claim 9, a gravimetry means computes the weight of one drop of ink droplet by 
dividing the weight of decision and two or more of its ink droplets for two or more ink droplets by the 
number of ink droplets from an ink jet head. Thereby, the weight of one drop of ink droplet can be measured 
to accuracy. 

[0023] In the filter manufacturing installation of invention of claim 10, in case a gravimetry means 
manufactures a light filter, it computes weight about one drop of ink droplet of green [ which are breathed 
out from an ink jet head to a substrate / the red and green ], and blue. Thereby, in case a light filter is 
manufactured, the weight of one drop of ink droplet of red, green, and blue can be computed separately, 
respectively. 
[0024] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
based on a drawing. 

[0025] Drawing 1 shows a part of gestalt of desirable operation of the filter manufacturing installation of 
this invention, and drawing 2 simplifies and shows a part of filter manufacturing installation of drawing 1 . 
[0026] As shown in drawing 1 and drawing 2 , the 1st coloring means 210 of the filter manufacturing 
installation 10, the 2nd coloring means 220, and the 3rd coloring means 230 have the rough almost same 
structure, and have the base 12, the 1st migration means 14, the 2nd migration means 16, the electronic 
balance (gravimetry means) 1 8, the ink jet head 20, the capping unit 22, the cleaning unit (cleaning means) 
24, and the controller 26 grade. 

[0027] The base (it is also called a stand) 12 is equipped with the safety guard 28 which holds the 1st 
migration means 14 mentioned above, the 2nd migration means 16, the electronic balance 18, the capping 
unit 22, and cleaning unit 24 grade, and the operator has come for open Lycium chinense to be able to do 
[ the base ] the door of the predetermined part of this safety guard 28. 

[0028] The controller 26 is equipped with the monitor 30 and the keyboard 32, and the computer 34 grade. 
[0029] On the base 12, the 1st migration means 14, the electronic balance 18, the capping unit 22, the 
cleaning unit 24, and the 2nd migration means 16 are set up. Around the base 12, the robot 74 and the 
substrate hold means 70 are arranged. 

[0030] The 1st migration means 14 is preferably set up directly on the base 12, and, moreover, this 1st 
migration means 14 is positioned in accordance with Y shaft orientations. 

[0031] On the other hand, the 2nd migration means 16 is stood and attached to the base 12 using Stanchions 
16A and 16A, and, moreover, the 2nd migration means 16 is attached in back 12A of the base 12. Y shaft 
orientations of the 1st migration means 14 of X shaft orientations of the 2nd migration means 16 are 
directions which intersect perpendicularly. A Y-axis is a shaft which met in anterior part 12B of the base 12, 
and the direction of back 12 A. On the other hand, the X-axis is a shaft in alignment with the longitudinal 
direction of the base 12, and is a horizontal respectively. 

[0032] First, the 1st migration means 14 shown in drawin g 1 and drawing 2 and the 2nd migration means 16 
are explained with reference to drawing 3 . 

[0033] Drawing 3 shows the 1st migration means 14, the 2nd migration means 16, and the ink jet head 20 
grade. As already stated, the stanchions 16A and 16A of the 2nd migration means 16 are located in the back 
12A side of the base 12. 

[0034] The 1st migration means 14 of drawing 3 has the guide rail 40, and a linear motor can be used for the 
1st migration means 14. Along with a guide rail 40, the slider 42 of the 1st migration means 14 of this linear 
motor format can be moved to Y shaft orientations, and can be positioned. 

[0035] The slider 42 is equipped with the motor 44 for theta shafts. This motor 44 is for example, a die 
JIEKUTO drive motor, and Rota of a motor 44 is being fixed to the table 46. Thereby, by energizing on a 
motor 44, Rota and a table 46 can be rotated along the direction of theta, and can carry out the index 
(revolution indexing) of the table 46. 

[0036] The table 46 of drawing 3 positions a substrate 48, and, moreover, holds it. The table 46 has the 
adsorption maintenance means 50, when the adsorption maintenance means 50 operates, it can let hole 46A 
of a table 46 pass, and can adsorb a substrate 48 on a table 46, and can hold it. A substrate 48 can be 
positioned on a table 46 by locator-pin 46B of a table 46 at accuracy. 

[0037] As for the table 46, the ink jet head 20 has ****** or the ****** area 52 for trying, striking and 
carrying out for ink. This ****** area 52 is parallel to X shaft orientations, and is established in the back 
end section side of a table 46. 

[0038] Next, the 2nd migration means 16 of drawing 3 has column 16B fixed to Stanchions 16A and 16 A, 
and this column 16B has the 2nd migration means 16 of a linear motor format. The slider 60 could be 
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moved to X shaft orientations along with guide-rail 62A, and could be positioned, and the slider 60 is 
equipped with the ink jet head 20 as an ink regurgitation means. 

[0039] The ink jet head 20 has the motors 62, 64, 66, and 68 as a splash positioning means. If it operates, the 
ink jet head 20 moves up and down along with the Z-axis, and can position a motor 62. This Z-axis is a 
direction (the vertical direction) which intersects perpendicularly respectively to the X-axis and a Y-axis. 
[0040] If a motor 64 is operated, the ink jet head 20 is rocked along the direction of beta, and can be 
positioned. If it operates, a motor 66 is rocked in the direction of gamma, and the ink jet head 20 can 
position it. If it operates, a motor 68 is rocked in the direction of alpha, and the ink jet head 20 can position 
it. 

[0041] Thus, in a slider 60, straight-line migration of the ink jet head 20 of drawing 3 can be carried out at Z 
shaft orientations, and it can be positioned, and it can rock along with alpha, beta, and gamma, and can 
position, and ink regurgitation side 20P of the ink jet head 20 can control a location or a position to accuracy 
to the substrate 48 by the side of a table 46. 

[0042] Next, with reference to the top view of drawing 2 and drawing 4 , the attachment-and-detachment 
exchange (loading and loading) activity of the substrate between substrate hold means 72 to hold the 
attachment-and-detachment activity location P of a substrate and substrate of the 1st migration means 14 is 
explained. 

[0043] The robot 74 which is a substrate feeding-and-discarding appearance means performs loading and 
loading of a substrate. As it is indicated in drawing 4 as drawing 2 , this robot 74 is located ahead of the base 
12, and is located ahead of the substrate hold means 70. 

[0044] The substrate hold means 70 has held two or more substrates 48, as shown in drawing 2 , and it 
exchanges a substrate 48 between the substrate attachment-and-detachment activity location P of the 1st 
migration means 14, and the substrate hold means 70. 

[0045] The substrate attachment-and-detachment activity location P is ahead located rather than the 2nd 
migration means 16 about the base, and a robot 74 can do freely and efficiently the attachment-and- 
detachment activity of the substrate 48 in the substrate attachment-and-detachment activity location P, 
without being interfered depending on existence of the 2nd migration means 16 and an ink jet head. That is, 
it is located above the 1st migration means 14, and the 2nd migration means 16 is located in back 12A of the 
base 12 moreover more preferably, on the other hand the substrate attachment-and-detachment activity 
location P is near [ table 46 ] the 1st migration means 14, and the 2nd migration means 16 and the ink jet 
head 20 are because it is more preferably located in anterior part 12B of the base 12. 

[0046] thus, the thing to do — the substrate attachment-and-detachment activity location P and the location 
of the 2nd migration means 16 — like — it can detach . 

[0047] A robot's 74 structure has pedestal 74A, the medial-axis section CL, 1st arm 74B, and 2nd arm 74C, 

as shown in drawing 2 , and 2nd arm 74C has for example, vacuum adsorption pad 74D. A substrate 48 can 

be exchanged with the substrate hold means 70 smoothly easily for an effectiveness target between the 

substrate attachment-and-detachment activity locations P by adsorbing a substrate 48 by a robot's 74 

vacuum adsorption pad 74D, and rotating 1st arm 74B and 2nd arm 74C along with the medial-axis section 

CL moreover, and moving the medial-axis section CL up and down to Z shaft orientations. 

[0048] Drawing 5 indicates the control means 2000 grades to be the 1st coloring means 210 shown in 

drawing 1 and drawing 2 , the 2nd coloring means 220, and the 3rd coloring means 230. 

[0049] In drawing 5 , the already expressed 1st coloring means 210, the 2nd coloring means 220, and the 3rd 

coloring means 230 are arranged in order on right-hand side from left-hand side, and the desiccation means 

1000, 1001, and 1002 are arranged among these. 

[0050] Near the 1st coloring means 210, the substrate hold means 70 and a robot 74 are stationed, a robot 74 
is stationed near the 2nd coloring means 220, and the robot 74 is stationed near the 3rd coloring means 230. 
[0051] Another substrate hold means 70 is arranged near the desiccation means 1002. 
[0052] The three 1st coloring means thru/or the 3rd coloring means 210,220,230 can perform [ a control 
means 2000 ] management of ink, and other managements now. 

[0053] The control panel 80 of the 1st coloring means 210 is connected to the computer 34, and the 
computer 34 is connected to the ink management controller 98. Similarly, the control panel 80 of the 2nd 
coloring means 220 supervises a computer 34, and is connected to the ink management controller 98, and 
the control panel 80 of the 3rd coloring means 230 supervises a computer 34, and is connected to the ink 
management controller 98. 

[0054] The robot 74 of the 1st coloring means 210 moves the substrate 48 for the light filter which it is 
going to manufacture from the substrate hold means 70 after this to the attachment-and-detachment activity 
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location P side of the substrate of the 1st coloring means 210, and the 1st coloring means 210 can breathe 
out a red ink droplet to this substrate 48, and he can make it reach the target. A robot 74 moves to the 
desiccation means 1000 side, and dries the substrate 48 with which the red ink droplet reached the target 
with the desiccation means 1 000. 

[0055] The robot 74 of the 2nd coloring means 220 conveys the substrate 48 set for the desiccation means 
1000 to the substrate attachment-and-detachment activity location P of the substrate 48 of the 2nd coloring 
means 220, and the 2nd coloring means 220 breathes out a green ink droplet, and he makes it reach a 
substrate 48. Then, a robot 74 moves a substrate 48 from the 2nd coloring means 220 to the desiccation 
means 1001. 

[0056] The next robot 74 moves a substrate 48 on the desiccation means 1001 in the substrate attachment- 
and-detachment activity location P of the substrate 48 of the 3rd coloring means 230. The 3rd coloring 
means 230 makes a blue ink droplet breathe out and reach a substrate 48. 

[0057] On a substrate 48, red and green and blue ink are formed in order by this, and, thereby, a light filter is 
made. And a robot 74 moves a substrate 48 from the 3rd coloring means 230 to the desiccation means 1002. 
The substrate 48 dried on the desiccation means 1002 will be held in the substrate hold means 70 by another 
robot 74. 

[0058] Thus, the desiccation means 1000, 1001, and 1002 can dry the ink red colored, respectively with the 
1st coloring means 210, the 2nd coloring means 220, and the 3rd coloring means 230, and a green and blue 
ink droplet each time, by performing such desiccation processing during migration of a substrate 48, can 
raise the manufacture effectiveness of a light filter and can avoid inconvenience, such as scattering of the 
ink in a light filter. 

[0059] What drawing 6 shows the more detailed example of the internal structure of the control means 2000 
of drawing 5 , and is shown in drawing 6 is a system separately formed in each of the 1st coloring means 
210, the 2nd coloring means 220, or the 3rd coloring means 230. The system according to individual of the 
control means 2000 of drawing 6 can be constructed so that it can apply to the 1 st coloring means 210, the 
2nd coloring means 220, and the 3rd coloring means 230, respectively, as shown in drawing 7 . 
[0060] The computer 34 is connected to the control panel 80 by the side of the base 12 in drawing 6 and 
drawing 7 . The control panel 80 is arranged in the base 12, and the motor 44 the 1st migration means 14 
(linear motor), the 2nd migration means 16 (linear motor), and for theta shafts is connected to the control 
panel 80. Moreover, the motors 62, 64, 66, and 68 shown in drawing 3 relevant to the ink jet head 20 are 
connected to the control panel 80. The 1st migration means 14 and theta shaft motor 44 move the table 46 
which operated by the command from a control panel 80, and carried the substrate 48 for light filter 
manufacture to Y shaft orientations, and it carries out an index in the direction of theta. 
[0061] Four motors 62, 64, 66, and 68 of the 2nd migration means 16 operate by the command from a 
control panel 80, and carry out attitude control of the ink jet head 20 to the substrate 48 on a table 46. 
[0062] Moreover, the robot 74 which is the substrate feeding-and-discarding appearance means shown by 
drawing 4 can do control of operation by the command of a computer 34 like drawing 6 . 
[0063] Below, the example of structure of the ink jet head 20 is explained with reference to drawing 6 and 
drawing 8 . 

[0064] The ink jet head 20 is a head which used the piezo-electric element (piezoelectric device), and as 
shown in drawing 8 (A), two or more nozzles 91 are formed in ink regurgitation side 20P of a body 90. The 
piezo-electric element 92 is formed to these nozzles 91, respectively. 

[0065] As shown in drawing 8 (B), the piezo-electric element 92 is arranged corresponding to the nozzle 91 
and the ink room 93. And as it is shown in drawing 8 (D), (F), and (E), ink is pressurized and the ink droplet 
99 of the specified quantity is made to breathe out from a nozzle 91 by making a piezo-electric element 92 
expand and contract in the direction of arrow-head Q by impressing applied voltage Vh, as shown in 
drawing 8 (C) to this piezo-electric element 92. 

[0066] The ink jet head 20 of drawing 6 is connected to the ink feed zone 97, and ink is supplied to the ink 
room 93 of drawing 8 from this ink feed zone 97. The thermometer 96 and the viscometer 95 are connected 
to the ink feed zone 97. A thermometer 96 and a viscometer 95 measure the temperature and viscosity of the 
ink held in the ink feed zone 97, and supply them to the ink management controller 98 as feedback signals 
SI and S2 of the condition of the ink. 

[0067] The ink management controller 98 gives the condition of the temperature of ink, or viscosity as 
information for control to a computer 34 based on the feedback signals SI and S2 of the condition of ink. A 
computer 34 lets a control panel 80 pass, and sends the piezo-electric element driving signal S3 to the piezo- 
electric element actuation circuit 101. The piezo-electric element actuation circuit 101 can breathe out the 
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ink droplet 99 of the specified quantity according to the temperature and viscosity of ink based on this 
piezo-electric element driving signal S3 by supplying the applied voltage Vh according to the temperature 
and viscosity of ink at that time to the piezo-electric element 92 of drawing 8 . 

[0068] Below, with reference to drawing 9 - drawing 1 1 , the example which manufactures a light filter is 
explained by supplying ink to a substrate. 

[0069] The substrate 48 of drawing 9 is a transparence substrate, and the high thing of light transmission 
nature is used for it with a moderate mechanical strength. As a substrate 48, a transparence glass substrate, 
acrylic glass, a plastic plate, plastic films, such surface treatment articles, etc. are applicable, for example. 
[0070] For example, as shown in drawing 10 , two or more light filter fields 105 are formed in the shape of a 
matrix on the substrate 48 of a rectangle configuration from a viewpoint which raises productivity. These 
light filter fields 105 can be used by cutting glass 48 later as a light filter which suits a liquid crystal display. 

[0071] In the light filter field 105, as shown in drawing 10 , the ink of R, the ink of G, and the ink of B are 
formed and arranged by the predetermined pattern. As this formation pattern, as shown in drawing 8 , there 
is mosaicism, a delta mold or the Square mold, etc. other than a well-known stripe mold conventionally. 
[0072] Drawing 9 shows an example of the process which forms the light filter field 105 of drawing 8 to a 
substrate 48. 

[0073] In drawing 9 (a), the black matrix 1 10 is formed to one field of the substrate 48 of transparence. On 
the substrate 48 used as the foundation of a light filter, it is the approach of a spin coat etc., resin (preferably 
black) without light transmission nature is applied to predetermined thickness (for example, about 2 
micrometers), and the black matrix 1 10 is established in the shape of a matrix by approaches, such as the 
photolithography method. The minimum display element surrounded with the grid of the black matrix 1 10 is 
called filter element, for example, it is the aperture of magnitude with a width [ of X shaft orientations / of 
30 micrometers ], and a die length [ of Y shaft orientations ] of about 100 micrometers. 
[0074] After forming the black matrix 1 10, it is giving heat at a heater, and it calcinates the resin on a 
substrate 48. 

[0075] As shown in drawing 9 (b), an ink droplet 99 reaches a filter element 112. The amount of an ink 
droplet 99 is sufficient amount in consideration of the volume decrease of the ink in a heating process. 
[0076] At the heating process of drawing 9 (c), if it fills up with an ink droplet 99 to all the filter elements 
1 12 on a light filter, it will heat-treat using a heater. A substrate 48 is heated to predetermined temperature 
(for example, about 70 degrees C). Evaporation of the solvent of ink decreases the volume of ink. When a 
volume decrease is intense, an ink regurgitation process and a heating process are repeated until the 
thickness of ink film enough as a light filter is obtained. By this processing, the solvent of ink evaporates, 
and only the solid content of ink remains and film-izes eventually. 

[0077] With the protective coat formation process of drawing 9 (d), in order to dry an ink droplet 99 
thoroughly, predetermined time heating is performed at predetermined temperature. For flattening of the 
protection of the substrate 48 of a light filter and the filter front face in which the ink film was formed, 
termination of desiccation forms a protective coat 120. Approaches, such as a spin coat method, the roll coat 
method, and the ripping method, are employable as formation of this protective coat 120. 
[0078] In the transparent electrode formation process of drawing 9 (e), a transparent electrode 130 is formed 
over the whole surface of a protective coat 120 using the formula of a spatter, a vacuum adsorption process, 
etc. 

[0079] At the patterning process of drawing 9 (f), patterning of the transparent electrode 130 is carried out to 
the pixel electrode to which opening of a filter element 1 12 was made to correspond further. 
[0080] In addition, in the case where TFT (Thin Film Transistor) etc. is used for actuation of a liquid crystal 
display panel, this patterning is unnecessary. 

[0081] Below, it returns to drawing 2 and the electronic balance 18, the cleaning unit 24 and the capping 
unit 22, and the camera 23 for alignment are explained briefly. 

[0082] The electronic balance 18 receives the ink droplet 99 for 2000 drops from the nozzle 91 of the ink jet 
head 20 in order to measure and manage one drop of weight of the ink droplet 99 (refer to drawing 8 ) 
breathed out from the nozzle of the ink jet head 20. The electronic balance 1 8 can measure the weight of one 
drop of ink droplet 99 to accuracy by breaking the weight of 2000 drops of this ink droplet 99 in the figure 
of 2000. Based on the measurand of this ink droplet 99, the amount of the ink droplet 99 of the ink jet head 
20 which carries out the regurgitation is controlled the optimal. 

[0083] The cleaning unit 24 can perform periodically cleaning of nozzle 91 grade shown in drawing 8 of the 
ink jet head 20 to at any time at the time of the inside of filter manufacture, or standby. In order to make it 
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ink regurgitation side 20P of the ink jet head 20 of drawing 3 not dry the capping unit 22, a cap is put on 
these ink regurgitation side 20P at the time of the standby which does not manufacture a filter. 
[0084] The ink jet head 20 can make the upper part of the electronic balance 1 8, the cleaning unit 24, or the 
capping unit 22 position the ink jet head 20 selectively by moving to X shaft orientations with the 2nd 
migration means 16. That is, if the ink jet head 20 is moved to for example, the electronic balance 18 side 
even if it is in the middle of filter fabrication operation, the weight of an ink droplet can be measured. 
Moreover, if the ink jet head 20 is moved onto the cleaning unit 24, the ink jet head 20 can be cleaned. If the 
ink jet head 20 is moved onto the capping unit 22, a cap will be attached in ink regurgitation side 20P of the 
ink jet head 20, and desiccation will be prevented. 

[0085] The camera 23 for alignment detects the alignment mark currently beforehand formed in the 
substrate 48, and detects the location of a substrate 48. 

[0086] Below, with reference to drawing 1 1 , the example of the manufacturing installation of the illustrated 
filter of operation is explained. 

[0087] At the step ST 1 of drawing 1 1 , vacuum adsorption pad 74D of the robot 74 of drawing 2 adsorbs 
the new substrate 48 of the substrate hold means 70, and conveys in the attachment-and-detachment activity 
location P of the base 12. That is, the ** material of the substrate 48 is carried out on the table 46 of the 1st 
migration means 14. This substrate 48 is dashed to locator-pin 46B of drawing 3 , and a substrate 48 is 
positioned to a table 46. And a motor 44 operates, and it sets up so that the end face of a substrate 48 may 
become in parallel to Y shaft orientations. The above is positioning of the substrate of the step ST 2 of 
drawing 9 , and a step ST 3, and substrate alignment. 

[0088] and the computer 34 — from the observation camera 27 of the information from the camera 23 for 
alignment, and drawing 2 — etc. — based on information, the starting position of the activity which carries 
out the regurgitation of the ink is calculated in the step ST 4 of drawing 8 . 

[0089] On the other hand, at the step ST 5 of drawing 1 1 , the ink jet head 20 moves in accordance with X 
shaft orientations, and it is located in the upper part of the electronic balance 18. And as steps ST6, ST7, and 
ST8 of drawing 1 1 show, selection of loading of a parameter and an assignment nozzle and the counter of 
the electronic balance 18 are cleared. And the regurgitation of an assignment number of drop (the number of 
the appointed ink droplets) is performed at a step ST 9. Thereby, the electronic balance 1 8 of drawing 2 
calculates the weight per one drop of ink droplet by measuring the weight of 2000 drops of ink. 
[0090] At the step ST 20 of drawing 1 1 , it judges whether the close weight per drop of an ink droplet is in 
the proper range appointed beforehand, and in being proper, it moves to a step ST 12. 
[0091] All the nozzles of the ink jet head 20 of the measuring object are received in weight count of one 
drop of such an ink droplet. After ending through steps ST 10, ST1 1, and ST 12 of drawing 1 1 The ink jet 
head 20 of drawing 3 moves to a drawing starting position in accordance with X shaft orientations at the 
step ST 13 of drawing 1 1 . A substrate 48 While moving to Y shaft orientations suitably and being 
positioned from the 1st migration means 14, the ink jet head 20 moves to X shaft orientations suitably with 
the 2nd migration means 1 6, and is positioned. 

[0092] On the other hand, when there is no weight per one drop of ink droplet in the proper range appointed 
beforehand in a step ST 20, it moves to a step ST 21 and judges whether it is the range which can correct the 
weight of the ink droplet. 

[0093] The computer 34 shown in drawing 7 makes a judgment of being the proper range of the weight of 
such an ink droplet, and the range which can correct the weight etc. 

[0094] In a step ST 22 the computer 34 of drawing 6 With the signal from the ink management controller 12 
obtained based on the signal of the feedback signals SI and S2 of the condition of ink The condition of ink 
is judged and a computer 34 is sending a respectively separate control signal to a 1st coloring means 210 
corresponding thru/or either of 230, or all the control panels 80. The control panel 80 with which the control 
signal was sent supplies the piezo-electric element driving signal S3 shown in drawing 6 to the piezo- 
electric element actuation circuit 101. Thereby, the piezo-electric element actuation circuit 101 supplies the 
predetermined applied voltage according to the feedback signals SI and S2 of the condition of the ink jet 
head 20 to the piezo-electric element 92 shown in drawing 8 of the ink jet head 20. That is, adjustment of an 
actuation wave of the piezo-electric element which is a piezoelectric device as shown in the step ST 22 of 
drawing 1 1 is performed. Drawing 12 and drawing 13 show the example of adjustment of the applied 
voltage which is the actuation wave of the piezo-electric element which is a piezoelectric device. 
[0095] Like drawing 13 (A), the amount of distortion of the piezo-electric element which is a piezoelectric 
device is controllable by changing the electrical potential difference of applied voltage. Or by changing the 
frequency of applied voltage like drawin g 13 (B), the rate of strain of the piezo-electric element which is a 
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piezoelectric device are controlled, and the load force and balance by viscosity of ink are maintained. 
[0096] In drawing 12 , an example of the applied voltage Vh supplied to a piezo-electric element is shown 
from the piezo-electric element actuation circuit 101 of drawing 6 , and to the initialization actuation wave I 
of applied voltage Vh, when there is little discharge quantity of ink, an applied-voltage value is increased 
like actuation wave II for it. On the other hand, when there is much discharge quantity of ink, actuation 
wave 12 with a small electrical-potential-difference value are supplied to the initialization actuation wave I. 
In this case, the wave time amount t is the same. The example of drawing 12 is the case where the electrical 
potential difference of applied voltage Vh is changed, as shown in drawing 1 3 (A), and it has controlled the 
amount of distortion of a piezoelectric device. 

[0097] Next, at steps ST 14 and ST 15 of drawing 1 1 , as shown in all drawing 8 on a substrate, two or more 
light filter fields 105 are formed for example, with a stripe mold. 

[0098] The ink jet head 20 of drawing 1 thru/or the 1st coloring means 210 of the filter manufacturing 
installation 10 of drawing 3 , the 2nd coloring means 220, and the 3rd coloring means 230 is made to carry 
out the regurgitation of the any 1 color of R (red), or G (green) and B (blue) preferably. 
[0099] As shown in drawing 5 , the 1st coloring means 210 colors red ink independently to a substrate 48, 
and colors ink with the green 2nd coloring means 220 to a substrate 48, and the 3rd coloring means 230 
colors blue ink to a substrate 48. That is, if a substrate 48 passes and goes in order to the 1st coloring means, 
the 2nd coloring means, the 3rd coloring means, and 210,220,230, red ink is colored at first to a substrate 
48, and green ink is colored the degree, and blue ink is colored at the end, and a light filter field can be 
made. And during migration of such a substrate 48, a substrate 48 can dry the colored ink on that spot from 
passing the desiccation means 1000, 1001, and 1002. Therefore, it can raise drying the manufacture 
effectiveness of a light filter, and the problem that colored ink will move and color it other parts by un- 
drying is not produced, either. 

[0100] Moreover, as drawing 1 1 thru/or drawing 1 3 showed, in the condition of each ink droplet of a red ink 
droplet, a green ink droplet, and a blue ink droplet, the control means which supplies applied voltage can 
supply applied voltage to the driver element of each ink jet head 20 of the 1 st coloring means, the 2nd 
coloring means, and the 3rd coloring means according to the condition of those ink droplets separately. Each 
ink droplet can be changed into the optimal condition, and since it is such, in the 1st coloring means thru/or 
the 3rd coloring means, the amount of ink of each color is corrected, and efficiently, to a substrate 48, it can 
reach the target, and can form and go. 

[0101] And when manufacturing a light filter, supervising suitably the weight of one drop of ink droplet of 
the ink of each color, the condition that proper ink discharge quantity can be taken out during light filter 
manufacture can be held by changing, the value, i.e., the electrical-potential-difference value, of applied 
voltage, or changing a frequency. 

[0102] Since the ink jet head 20 can be independently moved to X shaft orientations with the 2nd migration 
means 16 and can be positioned, the ink jet head 20 can be cleaned in the cleaning unit 24 of drawing 2 , and 
can be maintained, or a cap can be attached in the capping unit 22, and it can do suitably the activity which 
measures the weight of an ink droplet with the electronic balance 1 8 in the middle of [ at the time of a light 
filter formation activity ]. That is, the ink jet head 20 can be independently sent to the sky by the side of the 
cleaning unit 24, the capping unit 22, or the electronic balance 18 at X shaft orientations. From this, the 
maintenance of the ink jet head 20, the gravimetry of an ink droplet, etc. can be performed efficiently 
smoothly easily, without stopping manufacture actuation of a light filter. 

[0103] Moreover, since the substrate attachment-and-detachment activity location P is located in the front 
side of the ink jet head 20 and the 2nd migration means 16 and the 2nd migration means 16 has it in the 
upper part which got used from the 1st migration means 14, the attachment-and-detachment activity of a 
substrate 48 can be done easily, without being interfered by this 2nd migration means 16 and ink jet head 
20. For this reason, exchange of a substrate 48 can be performed efficiently easily smoothly, without being 
restrained in the location of the ink jet head 20 etc. 

[0104] This invention is not limited to the gestalt of the above-mentioned implementation, but can make 
change various in the range which does not deviate from a claim. 

[0105] The filter manufacturing installation of this invention is not limited to manufacture of the light filter 
for liquid crystal displays, and can be applied to EL (electroluminescence) display device. EL display device 
is a component made to emit light using bleedoff (fluorescence and phosphorescence) of the light at the time 
of having the configuration whose thin film containing inorganic [ of fluorescence ] and an organic 
compound was pinched in cathode and an anode plate, making an exciton (exciton) generate by making an 
electron and an electron hole (hole) pour in and recombine with said thin film, and this exciton deactivating. 
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A spontaneous light fiill color EL display device can be manufactured by carrying out ink jet patterning of 
the ingredient which presents red and the green and blue luminescent color among the fluorescence 
ingredients used for such an EL display device on component substrates, such as TFT, using the 
manufacturing installation of this invention. The substrate of such an EL display device is also included in 
the range of the filter in this invention. 

[0106] The filter manufacturing installation of this invention may have the process which performs surface 
treatment, such as plasma, UV processing, and coupling, to the front face of the layer used as a resin resist, a 
pixel electrode, and a lower layer so that EL ingredient may tend to adhere. 

[0107] And EL display device manufactured using the light filter manufacturing installation of this 
invention can be used also as the light source with the application to the low information fields, such as a 
segment display and the still picture display of whole surface simultaneous luminescence, for example, a 
picture, an alphabetic character, and a label, or a point, a line and a field configuration. Furthermore, it is 
possible to obtain the full color display device which excelled [ brightness / high ] in responsibility by 
beginning the display device of passive actuation and using active components, such as TFT, for actuation. 
[0108] Furthermore, if the ink jet patterning technique of this equipment is presented with a metallic 
material or an insulating material, direct detailed patterning, such as metal wiring and an insulator layer, 
becomes possible, and it can apply also to production of a new highly efficient device. 
[0109] Moreover, although the ink jet head 20 of the illustrated filter manufacturing installation can carry 
out now the regurgitation of the ink of one class in R.G.B, of course, it can also perform carrying out the 
regurgitation of two kinds or three kinds of ink of these simultaneously. 

[0110] Moreover, although the 1st migration means 14 and the 2nd migration means 16 of the filter 
manufacturing installation 1 0 use the linear motor, they can also use not only this but other motors and 
actuators of a class. 

[01 1 1] In the gestalt of operation of this invention, although it has arranged in drawing 5 in order of the 1st 
coloring means, the 2nd coloring means, and the 3rd coloring means and the regurgitation of the ink is 
carried out to a substrate 48 in red and green and blue sequence, not only this but this sequence can be 
replaced. 

[0112] In the gestalt of operation of this invention, in the manufacturing installation of this light filter that 
used the ink jet head, in case discharge of the ink droplet from an ink jet head is performed, a gravimetry 
means performs the gravimetry of the discharge quantity of an ink droplet in the middle of a discharge 
activity before the discharge activity of the ink droplet from an ink jet head. Thereby, the discharge quantity 
of an ink droplet can be controlled from the weight of an ink droplet, and a light filter with sufficient quality 
with few irregular colors can be obtained so that variation may decrease, the discharge quantity, i.e., the ink 
coverage, of an ink droplet. An image processing like before is performed, and it is not necessary to measure 
the condition of an ink droplet, to measure ink concentration for permeability neither by measurement nor 
reflective measurement, or to carry out flight configuration measurement of the ink droplet by the laser 
beam etc., and an ink droplet only carries out a gravimetry in the gestalt of operation of this invention, and 
discharge quantity (weight) of an ink droplet can be managed, always or when required. 
[01 13] In the gestalt of operation of this invention, although the weight of an ink droplet is measured with 
the electronic balance, not only this but methods other than an electronic balance can perform a gravimetry. 
Moreover, the number of the ink droplets received with an electronic balance when carrying out the 
gravimetry of an ink droplet is measured in response to one drop thru/or 10000 drops on the saucer of a 
balance, and even if it divides it by the number of ink droplets, of course, it is not cared about. Moreover, 
also in the unit of an ordinary nozzle unit or red, green, and the ink jet head of each blue color, the 
gravimetry of an ink droplet can be performed also per one nozzle of an ink jet head. 

[0114] Moreover, even if it is one sheet of the substrate with which one light filters gathered even if it was a 
time of manufacturing one light filter as a stage to carry out a gravimetry, it can carry out also by an ink jet 
head setting on scanning once. 

[01 15] The configuration of the saucer of an electronic balance may be for example, a circle configuration, 
or may be a square-like. Moreover, as long as weight can measure to accuracy with an electronic balance, 
the magnitude of the saucer of the width of face equivalent to a part for the width of face of a light filter may 
be set up. 
[0116] 

[Effect of the Invention] In invention of claim 1, the gravimetry of the ink discharge quantity from an ink jet 
head can be carried out to the substrate of a filter before the activity which carries out the regurgitation of 
the ink, or during a regurgitation activity, and the weight of the ink droplet from an ink jet head can be 
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managed. By this, ink discharge is stabilized, variation decreases in ink coverage, and, as a result, a filter 
with sufficient quality with few irregular colors can be obtained. 

[0117] At the filter manufacturing installation of invention of claim 2, a driver element is a piezo-electric 
element and a control means controls the rate of strain of a driver element by changing the frequency of 
pulse-like applied voltage. Thereby, a control means can breathe out a proper quantity of an ink droplet, if 
the rate of strain of a driver element are controlled by changing the frequency of pulse-like applied voltage 
based on the weight of an ink droplet. 

[0118] At the filter manufacturing installation of invention of claim 3, a driver element is a piezo-electric 
element and a control means controls the amount of distortion of a driver element by changing the electrical 
potential difference of pulse-like applied voltage. Thereby, a control means can control the amount of 
distortion of a driver element by changing the magnitude of the electrical potential difference of pulse-like 
applied voltage based on the weight of an ink droplet, and can breathe out the proper amount of an ink 
droplet. 

[0119] By invention of claim 4, a gravimetry means computes the weight of one drop of ink droplet by 
dividing the weight of decision and two or more of its ink droplets for two or more ink droplets by the 
number of ink droplets from an ink jet head. Thereby, the weight of one drop of ink droplet can be measured 
to accuracy. 

[0120] In the filter manufacturing installation of invention of claim 5, in case a gravimetry means 
manufactures a light filter, it computes weight about one drop of ink droplet of green [ which are breathed 
out from an ink jet head to a substrate / the red and green ], and blue. Thereby, in case a light filter is 
manufactured, the weight of one drop of ink droplet of red, green, and blue can be computed separately, 
respectively. 

[0121] Invention of claim 6 can carry out the gravimetry of the ink discharge quantity from an ink jet head 
in the middle of a regurgitation activity before the activity which carries out the regurgitation of the ink to 
the substrate of a filter, and can manage the weight of the ink droplet from an ink jet head. By this, ink 
discharge is stabilized, variation decreases in ink coverage, and, as a result, a filter with sufficient quality 
with few irregular colors can be obtained. 

[0122] At the filter manufacturing installation of invention of claim 7, a driver element is a piezo-electric 
element and a control means controls the rate of strain of a driver element by changing the frequency of 
pulse-like applied voltage. Thereby, a control means can breathe out a proper quantity of an ink droplet, if 
the rate of strain of a driver element are controlled by changing the frequency of pulse-like applied voltage 
based on the weight of an ink droplet. 

[0123] At the filter manufacturing installation of invention of claim 8, a driver element is a piezo-electric 
element and a control means controls the amount of distortion of a driver element by changing the electrical 
potential difference of pulse-like applied voltage. Thereby, a control means can control the amount of 
distortion of a driver element by changing the magnitude of the electrical potential difference of pulse-like 
applied voltage based on the weight of an ink droplet, and can breathe out the proper amount of an ink 
droplet. 

[0124] By invention of claim 9, a gravimetry means computes the weight of one drop of ink droplet by 
dividing the weight of decision and two or more of its ink droplets for two or more ink droplets by the 
number of ink droplets from an ink jet head. Thereby, the weight of one drop of ink droplet can be measured 
to accuracy. 

[0125] In the filter manufacturing installation of invention of claim 10, in case a gravimetry means 
manufactures a light filter, it computes weight about one drop of ink droplet of green [ which are breathed 
out from an ink jet head to a substrate / the red and green ], and blue. Thereby, in case a light filter is 
manufactured, the weight of one drop of ink droplet of red, green, and blue can be computed separately, 
respectively. 
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[Drawing 1] 
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[Drawing 5] 
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* NOTICES * 

iTPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Category partition] The 2nd partition of the 6th category 
[Publication date] April 10, Heisei 14 (2002. 4.10) 

[Publication No.] JP,1 1-248927, A 

[Date of Publication] September 17, Heisei 1 1 (1999. 9.17) 
[Annual volume number] Open patent official report 1 1 -2490 
[Application number] Japanese Patent Application No. 10-51092 
[The 7th edition of International Patent Classification] 

G02B 5/20 101 
G02F 1/1335 505 
// B41J 2/21 
2/045 
2/055 

[FI] 

G02B 5/20 101 
G02F 1/1335 505 
B41J 3/04 101 A 
103 A 

[Procedure amendment] 

[Filing Date] January 17, Heisei 14 (2002. 1.17) 

[Procedure amendment 1 ] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0042 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0042] Next, with reference to the top view of drawing 2 and drawing 4, the attachment-and-detachment 
exchange (loading and loading) activity of the substrate between substrate hold means 70 to hold the 
attachment-and-detachment activity location P of a substrate and substrate of the 1st migration means 14 is 
explained. 

[Procedure amendment 2] 
[Document to be Amended] Description 
[Item(s) to be Amended] 007 1 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0071] In the light filter field 105, as shown in drawing 10, the ink of R, the ink of G, and the ink of B are 

formed and arranged by the predetermined pattern. As this formation pattern, as shown in drawing 10, there 

is mosaicism, a delta mold or the Square mold, etc. other than a well-known stripe mold conventionally. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0072 

[Method of Amendment] Modification 
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[Proposed Amendment] 

[0072] Drawing 9 shows an example of the process which forms the light filter field 105 of drawing 10 to a 
substrate 48. 

[Procedure amendment 4] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0088 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0088] and the computer 34 — from the observation camera 27 of the information from the camera 23 for 

alignment, and drawing 2 — etc. — based on information, the starting position of the activity which carries 

out the regurgitation of the ink is calculated in the step ST 4 of drawing 1 1 . 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0097 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0097] Next, at steps ST 14 and ST 15 of drawing 1 1, as shown in all drawing 10 on a substrate, two or more 
light filter fields 105 are formed for example, with a stripe mold. 
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t64 8 left LTi5^$iJSir3"S<J: -5 tC&oTt^So 

[0 0 6 23 $fc, 0 4T-^LfcS^#ffl¥fiST*;&S 
nt:7l-7 4tt, fci:^.tf06cOj;-5fcrj>t!i-^3 
4 ©f^lC <t D »fls©WlWe# So 

[0 0 6 33 O^lc, -Y>*^x«y h-\*y K2 0O«tiS 
tfiJlco^T, 06£08£#MLTi&IE-fSo 

[0 0 6 43 -O^x-y h'N-y K2 Oli, ftfcxlf, 
tfx^/«? (JE«3^) ^ffl^ft^KT'fe!), 08 

(a) {c^-r«fc^{c*^9 o<D^y^f±mm2 o pic 
«, «so/X;V9 i # »fi££*iT^s„ ctie»£oyx* 
)i9 i tcftbT^n^nifx^ig^9 2#si*£ftt^ 

So 

[0 0 6 5] 08 (B) iCjjVf <fc?tcfcfxi/if|?9 2 

yx;i/9 i t-r>^^9 3K3tjSLTEfi?nrv> 

So ^LTilcDlfxy^g 2lCftLT08 (C) fc^ 

■T«t9{c0i*n«JEVh^;9i*n-rsc:tT\ 0 8 (D) , 

(F) Rtf (E) lC*VT<i:5lcLT. ex'/ff9 2« 
^Q^frlc#$t£-£SC£:T% -f^SrftffiLTmS 

oT^So 
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[00 6 63 06©-l'>£v ? x'y h'Vy K2 Oli, •<> 
*«&SB9 7tCg^2*lT:fcfX CCO-O^^gpg 7 

*p£'f>*tfB8a'f>*£9 3fc0g&£n£. 

&*&gB9 7 fcti, iS*tf9 6 £ffi«tt9 5 tmmztiX 
<^s c figft-9 6tffiKtf-9 stt, -O^ift^g&g 71*3 

^©^^©ttfilcQ^-F/Vy^e^ S 1. S2tL 

T>r tin >■ h a— ? 9 8 ic«is-r s„ 

[0 0 6 73 ^y^Hnyhn- ^9 8ti, J>i?<D 
10 ttSOT^-K^y^ff S 1, S 2(CS-XJV->T, 3> 
If a.-* 3 4{CftLT^y*©Sg^fS*©«&fiiyffl 
ffltDlf^t UT^-xS. nytf ^.-^3 4ti, <Hffli&8 
0*ilLT, t!xyig?^ft0SS 1 0 1 icftLTlfxi/ 
fg?IglS«^S 3«:iMSo tfx'/m?®»08S l 0 1 

C©lfxym?Ka«#S 3(CS^T, 0 8<Dfcf 
x^/ifl? 9 2 icftLT^OBftfM >^©aS-^!te*}CfB 
C/£WiP«JEVh?r«J&-rScli:T% -Y VfOSUWtt 

So 

20 [0 0 6 83 OiTlc. 09-0 1 1 SISlc 
ftLT^>*;£:«3&-fS<l£T\ 7-f;l/**«Bt 

•rs0ijfcoi,>Tafypi-rso 

[0 0 6 93 09<D*K4 8{±, 2fP»&T*&»)jfiJS<D 
«*W93lttfc«fc:3ttj«itttoafv^O*fflV'»*. S«4 

X, ^Xfy^lfi, ^X^-y^^^^ARO'Cti 

6 t? * s . 

[0 0 7 03 fci:*.^ iiOtc^ti^ftM^ 
30 -T7^/l>*-ffiigl 0 5£vhU >y?X#c{C}gj£-rSo 

8%«»frs<ii:T% m&&mmtcm&-t&*i5-y 

^#-i:LTfflV>S<r £#T'#So 

[007 13 7j)i>5i—ffi.ni 0 5ic(*. fct* 
(f0 1 o tc^vr <fc a fc, r<dj>? tGo^y^feitf 
B©^ ^^^m^/^^-VT^fiScLTgBMLTV^So 
C©J&£M# — LT(±, 0 8 {C^-T<t 5 tCfi£3fe£33I 
OXh^-f^tDaftHC, ^If-Y^^^V^S^SV^ 

40 [OO7 2]09tt, «fi4 8CWLT08O*7-7 
-f 1 0 5 «r»fi!c-rSXStD-Wl^LTV> 

So 

[0 0 7 33 09 (a) T*(i, SW«»K4 8©-^CD 
WICMLT, 777^hU7^Xl 10^^cLfct> 
<DT?feS„ *^-^^;l/^-<DSlgi:*S»K4 8<D± 
{C(i. 5t2il14co*V^re (»SL<tiHfe) Xt! 

z/^-vmv>?5mT\ mmomz cretin 2 /tmg 

HU>y^X«{;:y^'y^vhU*y^Xl l O^ttSo 
50 777i'7hU7i'Xl 1 o^^T'HSns^/jxeoa 
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(£X$S?j|q]cdi1j3 0 /tnu Y|fc£|6]CDg£ 1 0 0 (i mg 
[0 0 7 4] ^y^hUv^l 1 0*&f8.L,rc'<£ 
8©±©«ll8*«ia-r*o 

[0 0 7 5] 09 (b) ICtntZolC, -Y^jggg 

(±> 7-fW-iw>h 1 1 2tc#3rr3c -r^^js 

L/c?E#&flT*;fc5o 

[0 0 7 6] 09 (c) (Dimmnnvit, ±>7~yj)V 

*—±0)-?'<T<D-7-<fr'$t—x.ls*yh 1 1 2lC*fLT 

ziioo s«4 8t±, m^ias cm«7 oicgs) 

[00 7 7] 09 (d) <0««ll«jaraift4> -TV* 

Hi 2 ocojgfiKtcfi, fcfcfcfcf, x\£y=i—hm. n- 

[0 0 7 8] 09 (e) ©aWWWBjaigTftt* X/* 
•y2£^S£®«ffi3f<Dffi75f£ffll^T, i§fP3»Sl 3 0 
fcffiSBKl 2 0^ffi{ct3fcoTJgfi!c-r5o 

[0079] 09 (f) £0/^-->'yigtii 1 mm 

111 3 0li, ??.lC7^;W-lW>'h 1 1 2<Dffl 

[0080] m&mTn'^ti'CDm.mic tft (t 

hin Film Transistor) H^ffll^S 
m&V It C ©/ S 2 - > sflttm T*$> 5 o 
[00 8 1] O^tc, 02lCfci?9, *?3€PF1 8, * 
'J-->^- 7 h 2 4*5*0 : ^i"ylf>^*rL--y h 2 
2 £ 7 5>r ^ > h ffl* ^ 9 2 3 KO^THUUfcBWr 

So 

[0 0 8 2] «^cfPl 8(±, -<>*^x>y h'vy K2 
0<D/X;l/A^ttm?nfc'i'>^r®9 9 (08#M) © 

i/i7K7K2 0©7X;l/9l!!i^, 20 0 0jjg#c9 
-<>^jS9 9^rSltSo S^fPl8f±, ££020 0 0 

jgco-o^rgg 9cdm#2 o o 0£Dger?9J3e:i;fc: 

#T*tSo c©^>^g gcogiijgfitcaoVT. -fv 
5">*x-y r-'N-y K2 Oft'eORfcU'rSf V^ffig 9©fi 
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*aKStc n>hn —)i>? So 

[0 0 8 3] ^U-->v'az7h2 4li, -fV^x 
•y h'N-y K2 OtD08tc^-ryX;l/9 lfOi"J- — > 
^7^ >l/*-«J6«*i *ft«i$tc5©(li«fc:fcSWilSSBS 
tcff oC^tfT^So *t7lfyi r 3.Z7f2 2a > 0 
3©-f 2/*5>x«.y h'Ny K2 0©-T >?ottiiM2 0 P*^ 

^F«|«f{CCC0'l'>^Rttiiffi2 0 PtC^-y^^-St^S 

10 [0 0 8 4] ^>^v f i7h'N'yF2 0^ ^2^16^ 

2 4$>^Ht^r^y My^TL~ -y h 2 2 <D±gPtC31#?l$ 

{c{SWfca6£-£ScttfT*£So 

itf^lScO^tpT'feoTfe, ^^->'x7 h'S-y K2 0* 

fc£*{£«^?Pl 8flBfc£lW-ttHr, -o^mom 
*«JJ£T**„ Sfc-O^xy h'Wy K2 0**'J- 

h 2 4 ±ic&9}?ni£ s -f y*s>xy 

V h' 2 0<Dt CttfiT'ZZo 
20 x >y h'vy H 2 0 >y tf -yh2 2 cO±{c^ 

is-rntf, -f^i?iy h'N-y F2 o<o^>^Rtm®2 

0 PfC**-y7£]fc9ttttTea&*IS5±-tSo 
[008 5] 77^^>bffl*^72 3lt S«4 8(C 
£ 6 C & SfiK 5 ft T V ^ 7 5 f pO 1 r- V - ^ «tt til L 

t, s«4 8<rj){ag^»i-rsfe<DT'as5o 

[0 0 8 6] 01 l^r#fi§LT, 0^Lfc7^ 

;l/^-©Sig^gcDKi^J{cov^SiWrSo 
[0 0 8 7] 01 lCXf'yT'ST 1 T*tt, 02cr>Dd-: 
•y h 7 4 <DM^m^-y K 7 4 8«iKS#S7 0 
30 <D«rLV>S«4 85r©»LT, ^-X 1 2©»^Hfit 

BPtcje^-rso *«4 8*^i^«i¥«ai 4 

cOf— y;l/4 6CD±{Cf&«?n^o COS«4 8t±, 0 
3<DffiS^46lf>4 6 B{CjhfLT^#aTe.nSCt 
T\ a«4 8(i, -r— 7;l/4 6tcMLTfitBl*«>^tl 

Ytt7j|pl{cMfT{C*S«k3{cS^-rSo ix±*<0g©x 
T7^ST2, X^'y^STScOS^CDfitB^feiO* 
S«7"vl'^>hT*feSo 
[0088] ^LZ^y^a.~^3 4 fi, r^-T^Vh 
40 ffl£*5 2 3A^©1f«^02©m^A^^2 7^e>© 

*i8©Xf7^S T 4 {C*3VTit»-rSo 
[0089] — 75\ 0 1 1 (DXf7 7'S T 51?(i, -Y> 
^i/*x-y h'N-y K2 0A^X^73lSjtC?GoT^i&LT, tt 
^#1 8cO±g|5tCfi[«^tlS„ ^ LT, 01 lOXf 
7 7'ST6, ST 7. S T8T?St<t9(C/^^- ^cD 

^-^l"J7t5„ ^-LT, 7f77"ST9(CT^I 

so m2<DmttWi 8it. tctTUf 2 o oomo'fytHD 
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nmzmiLx. >r>*»i ana fc »>©««*«»■*- 

•So 

[0 0 9 0] 01 1 ©XfyT'S T 2 0T*(i, -Y^^ 

o T ^ * £ 9 *»*«»f U mJE&m&lc a X t- v 7 S 
T 1 2 (C&So 

[0 0 9 1] *©«fcdft-rv*MiW©MtW*»fifc 

il lOXf'y^STlO, S T 1 1 *5<fctf S T 1 2* 
^T^T-TSi:, 01 l«X^-y^ST 1 3T*«SHFjS{(& 10 
&fitC0 3 O^y^^i -y h'N-y K 2 0 t>\ X«8?3|r]{C 

>y h'vy K 2 0 f±, Sg 2 16lcJ:!3 X«Wft£ 
[0 0 9 2] — ?j\ Xv-yys T 2 OtCtSVT. -T^* 

[0 0 9 3] £<D£o%:'{>i?ffi(Dmm<DmiE%mt: : £ 20 
[0 0 9 4] Xf77*S T 2 2 {CfeVTx 06<9:3>'fc! 

i, s 2<Dimicm-3^Tmzftz>-f>? i §m^>hu 

-7 1 2fre,<D{§^ftc«fcD, -owwmzvmL. n 
>£:z-2 3 4{±^-T5!f!l#fe3MS2 1 0&l^L2 

fc*JW»8 0fck 06{c^-rtfxi/|g^®!jm^S 3* 30 
tfxVsg^fgSiiHlK i o 1 fcWLtWI&t5 0 ctUc£ 
0, fc?xi/fg?!IgSi|n]K 1 0 1 a^^x <y h^N>y K 
2OCD08^-rVfxV^9 2C*tLT> ^^-^i 
•yK7K20«1ii©7-f-KA.^i§S 1, S2 
{ClSCrcm^m*n*EE^«$&-r^„ O$«3 0 1 1COX 
f'^/ST 2 2 (C^f <fc o {CEES^T'feS tf 

<Dmhffl&<r>mw.*i7 ; 0o mi 2tmi sitmnm^x 

[0 0 9 5] 01 3 (A) (D&olC^ tct^mfsaWS. 40 

(±01 3 (b) <»&o\mmm£.<Dm®.m:m\LZ&z> 
[0096] 01 2T-n, m6<D¥x.vm?mm®&i 

0 1 ^6t!xyig^{c^^tiS9lj!in«JEV h to— fiFtJ^r 
* LT43 5 , S]*n«E V h ©«J»iI85£Ef!« I left L 
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®I l<D<fc5{CWJra®Effi;&ti*S-e5o CtXKWLT 

*iLTm&m<D'bz^mmwimi 2*m&-r% 0 ccom 
^cti, m&mmtimvx&%> 0 01 2<dw±, 01 
3 (a) ic7jk?&ofcmimmE.v h<Dm&*mt£ *trc 

[0 0 9 7]^1C, @1 l©Xf'yy'ST14, ST1 
5 T*S«±<9£T<D0 8 iCTTst <fc ? fCjg&<D;*7 7-:7V 

1 0 5%/ci:^{f x Y^^frnx-mm-^o 

[0 0 9 8] 01^V^L03©7-C;l/^-Kit^Bl 0 
<0^\m^m.2 1 0, Sg2i»fe^g2 2 0. Sg3»fe 
¥©2 3 OOY^^'i^ h^N>y K2 0f±£?£L<t±R 

(*) , &5W±G (£0 , B (») (D^-ftifr-feS: 

ntm-rs«t^ELTv^^ 0 

[0 0 9 9] 0 5tc^"TJ:^(cmi«fe¥S2 1 0*\ 
»«4 8^LT^fe©-<>^^ffiT*»feL, *LT 
Sg2«fe3MS2 2 0^Sfe©^>!!'^lfi4 8(C*tLT 
»fe U If? 3 2 3 0 «« 4 8 t£*f LTIf fe<D 

^3iSfe*g, 2 1 0. 2 2 0. 2 3 0lC*fLTKS 
SC81S4 8*<iIj®LT*T< S«4 8tC*fLT»8J 

«4 8<75^D!l(ptC{±, S«4 8 ti^^e 1 0 0 0. 1 

ooi. i o o 2 ^ffljS-r?. m^nrc^y 

[0 10 0] 0 1 1 &V>L0 1 3T*^Lfc«fc^ 

{C, ^feO-ry^ffi, WfeO-O'^jg 

(DztiztiiDj >-?ffi(Dvmia$^x, mumi£*mei 
t, ^isfe¥©, m2Sfe^g, ^3#e^©©^n 

^tL<0^< >5 i?x -y h 'N -y K 2 0 ©ffil!l^tc01Aq«ffi 

no-r ss%g)gs:«s8tc lt, m 1 «&¥«a^v> l 

^O^.fc<S«4 8(C^LT«#LT^LTtT<<l 
[0 10 1] ?Lt, ^fe^-O^cD-jgC-O^^ 

[0102] -ry^x-y h'N-y H2 o{±, m2&m^ 

©1 6lC*0XW73lfillc*ffiT*^»jLTfiLB^46Rrt6T* 
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&3CDT\ -4Z/t*?x.y h^-y K2 O&02O-7U — ~ 
9Ct^tt§o o$D-f'>'^7x>y h'vy F2 0«, 

[0 10 3] »«»^HfiL«P*\ -Y>*5>x 

•yh^-vK2 0^2 ^Sd^S 1 6 ©tfi^ffliJfcfiiB LT 
fctK 3?2&S!)^gi 6ti^i^«j¥ISi 4fr5«:&tt 

IMUcfrScfctfT?**. C<Ofci&fci';/*> f x-y |"\ 
•V K 2 0 (DfaWmiCfflmZtlZ Ct%< > Sfi 4 8 

So 

[0 10 4] *«ip§*i % ±E**©}HKlt:|fiSgS*v*\ 

[0 10 5] *f^07-r;^-SIgtfi« fefcAtf 
dSHS^Bffl O * 9 — 7 ^ — ©BJSfc Kfi « n S 
t><DT*H:&<, fcfc*.tf % EL (xu? hnwl/5*vfe 
>7) STK^^tCiSffl^nlfigT'feSo E L*^?{±. 

HwaMI^ffl^t, TFTH<?)|gflS±{c^y^ 

[0 10 6] *^(D7^;l/^-iB^|ili, E L*m 

[0 10 7] ?LT, #f£W<D# 5—7 Stilg 
jA • fit • BJ£K£feofcttS£LTfefiJfflr-5<:i:#T- 
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'<9 3'7KR0D&fl3R7%ld:i;«, TF 
fSSftO&lafc 7 7-*3?X?&ft « C t A^^T- 
[0 10 8] £5fC. *gIO^y^yz7h^^-- 

[0109] mTnLfcy-ov^-mtmrn^y 

10 **7x-y h'vy K2 0«u R. G. BOffyD 1 OCD«3i 

c ort© 2 «js& s vHi 3 aaco-r > * ^ri^^FtcRtm-r 

[Olio] 7-c;l/^-satSBi 0(0$i^l 
¥&l 4i:^2^»i¥©l attU^r*— **fflvvtv 

5 # c tuc Kg e> -rMoajacD^— # t ? * a. x— # % 

[0 111] *^<DHfiScD^t*JV>Ttt, H5lCfc 

20 (cEyijLTfeo^ ssft, iSfe, «6©ns#-e-f 

IS4 SKWLTRtai-rSJl^tC&oTV^^ CtXfcffi 

[0 112] *%WO*SSOfB^C*5V^T{i. -f 
i^Ky K^fl§LrcC<D;*J7-7-i';l'#-cD§ajtg 
MlC*5t,vt\ -O^^x-y h^\>y F^P><D-Y>^rS©Pt 

3tt, -r>^rgoa«^e»-ry^M<Dtt^aiL«^^j2i 
MvBmc *5 v it. << > ^ soaaigij^-r 5 f£#T% 

40 [0 113] *^^©*fiS^D^(Cfc-V^T{i. S^fF 
«^Wl-Xy1-<D73^T'feS»Sll^ff 3 C fc#T'£5<> 
TcfFfCtOStt^l'V^^O^i: 1 ffi&^L, 1 0 00 0 

is^^fFto^tjniTSttTjfflSL, =tn^>^m(owL 
so fc{i-e#s 0 
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[0114] arc, mmmfe-tzBsmtLTH, — o<o 

-7^/U*-tfi!i^Lfcg«mlfc#T*&oT&x fc* 

[oi is] n??m<D&ifM(Dmm*. rct^imm 

fc<fc 9M#IE»fc$J£T*££©T*;fcttfix tiv—yj 
^-©Itftcffl^-r 34S©gttinicD*; t 2 LT 
t<tv\ 10 
[0 116] 

mwvwimi m&m i oy^mxit, y ■< >\>z-<dw&. 
nmzmm-?z <miz£K>, -Y^ttt 
[0117] m^2<D%m<Dy -< )\s*-m&wm.T* 20 

fix -ry^figcOMtcS-^T^ ^;b7.^(D01AnS)E<D 

[0118] m$tm3<Dfme>y ■< frz-mimm-z 
ii, eitms^ttifx^/is^TyftDx ww^att/oi/xtt 

»t5i3KftoT^4. CtlfCfcOx 3»¥fi8fix -Y 30 

* 1 2 *s * & c t T-mmm? oy&fr&zm® lt, -y 

[0 1 19] tt*S4(D^^{i, MMS3MSfix -f 
[0 12 0] |fi*3S5cD^W07-f )l$-WmmWT* 40 

a, a«pj^¥is«, aj^-y^^-^m^t^mic 

[0 12 1] W*3«6<0%Wi, 7-f;l/*-©fflfik:» 

fcOTx -YV^x-y h'Vy FfrP>fl!M>*ilttiJS*S 
fiiffl^LTx -Y>*^xy h^\7 KA^OY^jgCDfi 50 
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«*«ffl"r* CtlfcJxDx -Y^^tt^m 

[0 12 2] ***7©^©7Y;b*-H3ftK«re 
fix KSi?(iexy'ifefe5, SiJS^Sfi, 

fix -Yv^jg^Mfca^vTx /W^flcOBMnnBBE© 

ffx ajE*«o^y^»«nt#a-rci:««Tf**. 
[0123] M^8®ano7Y>t'*-wttHr? 

MrS£5lc&7TVv&o CtlfctDx SJffli¥lg(ix -Y 

[0 12 4] »WB9 0aWT?tt» «a»03£¥®tix -Y 
h'W K4»6JI»0>f y*»4«g, 

$i<D-(>?m<Dmmit'{ytm<D8iT°mz>ctx\ im 

*0x l»©^>*»©M*jE»fc8ilS*SCi:*<T 

[0 12 5] W«3B1 Ooawo^w^-SJBSWP 
fix H«ng#fttt, *7-7^I/*-#S!i6-rsi8xK: 
SfifCttL-O^x-y F'vy FA^tt^HlSftS^x 

mx «©iM©^v*«fcoi,>TM*j|tw*So en 

tc±0x *7-:7-fjl/*-*BJett-*lB*. *x ^x W© 
[01] *5&H07-f^4t-8Bfi««0»SLV'>ll«© 

«?ffi£pL<^-r0 o 

[02] Hi©7^;p*-«ijaaw*«fc»)t>*>») j w< 

[03] 02©7^r;l/^-»!3g^«cDmi^i!(?l5^m 
2 ^W¥ISx Y^ivh'N'yFt WE** wttSHft 
0. 

[0 4] Sgl&KHm ^2^Ki#ISx n#9K S« 
iR^¥ISII*^-r¥ffi0o 

[0 5] *&me>y 4 fr*-mmim(D±#mim*m 
-r¥®0 o 

[06] xyx*-* tfflm&*s£xf&nffl®immz 
[07] w»#art©*au*5xrrray^Ho 

[08] ^>^->'i 7 h^\7 KOiMSta 
[09] »E£fflv>T*7-:7^;b*-*Sig-f&-e»J 
*^-T0o 

[0i o] ws.twsLt<o-fj^-y <( )\,$-mwD-& 
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*7iVf H. 2 0 • 

rain y * )i2-wmMm<K>Mftm*7F.-?mo 4 6 • 

[il 2] tfX!/^{C#^S91*n«ff<D«ff<l*^^. 4 8 • 

C0i3] mmfr(»nfr(omt£mmkv>mt<nm* 2 1 0 

[1W<&8«i3 2 3 0 

1 4 • • •H!1&Dj¥8 1 000. 

1 6 • • 'm2®Wi^®. 2 000 

1 8 • • • (as9J^¥©) 10 
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